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AAcne vulgaris is a highly prevalent skin 
disorder, affecting approximately 85 percent 
of the population at some time; it most often 
appears between the ages of 12 years and 24 
years, but can develop as early as the age of 
nine years and can persist well past the age of 
25 years. It is chronic and multifactorial, best 
described as an inflammatory dermatosis.1–3 
The clinical spectrum of acne includes the 
presence of inflammatory papules, pustules, 
or nodules and comedones (open and closed; 
noninflammatory) involving the face, chest, 
and back. Acne scarring and postinflammatory 
hyperpigmentation are potential long-term 
sequelae of the disease. Its deleterious effect on 
health-related quality of life is considerable.4 
During puberty, surges in androgens cause an 

overproduction of sebum along with abnormal 
keratinocyte desquamation of the epidermal 
lining of the pilosebaceous follicle. Blocked by 
excess sebum and skin debris, the obstructed 
acne-affected follicle is an ideal environment 
for the proliferation of Propionibacterium acnes 
(P. acnes) bacteria, which in turn induce local 
inflammatory reactions via innate immune 
responses.5,6 

The management of acne involves the use 
of topical and/or oral therapies that target one 
or more of the aforementioned pathogenic 
factors. The most effective acne therapies 
work by targeting the sebaceous gland and 
decreasing sebum production. Clinicians often 
use a combination therapy approach to acne 
management, employing topical treatments 
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such as antibacterials, antibiotics, and retinoids 
prior to prescribing oral antibiotics, hormone 
therapy, or oral isotretinoin. Light and laser 
devices have also shown utility.3 Designing 
rational therapeutic regimens based on the 
predominant types of acne lesions and overall 
clinical severity is the recommended approach.7 

Recent work with topical agents has 
demonstrated a significant reduction in P. acnes 
levels as soon as 24 hours after application 
of a 5% benzoyl peroxide + 1% clindamycin 
phosphate gel combination treatment, with 
99.9-percent inhibition occurring after two 
weeks of treatment. In the same study, two 
weeks of treatment with clindamycin phosphate 
1% solution alone resulted in 77-percent 
inhibition of P. acnes levels.8 Separately, a 
2.5% benzoyl peroxide + 0.1% adapalene 
combination gel inhibited P. acnes populations 
after two week and four weeks of treatment (by 
1.1 and 1.6 log10 reductions in colony-forming 
units per square centimeter of skin [cfu/cm2], 
respectively). The treatment was effective in 
reducing both antibiotic-sensitive and antibiotic-
resistant P. acnes subpopulations.9

The application of oral antibiotics, although 
commonplace, can be problematic amid 
concerns for limiting antibiotic exposure in light 
of the development of widespread antibiotic 
resistance patterns.10 The skin naturally harbors 
a diverse microbiota that can be important for 
natural cutaneous immune functions and can 
also interact with the microbial flora elsewhere 
in the body. The use of oral antibiotics for acne 
treatment can alter systemic levels of host-
protective bacteria, for example through the 
increase in the emergence of antibiotic-resistant P. 
acnes and other cutaneous bacterial strains (e.g., 
Staphylococcus epidermidis) as well as changes 
in the gastrointestinal tract microbiome.11 This 
is especially important given the evolution of 
methicillin-resistant Staphylococcus aureus 
(MRSA) strains.12 Recent data suggest that there 
might be far-reaching complications of long-term 
antibiotic therapy. Statistical analyses have shown 
worrisome associations of oral antibiotic therapy 
for acne with, among others, the development 
of inflammatory bowel disease13 and lupus 
erythematosus.14 Thus, judicious antibiotic use 
is increasingly important in the treatment of 
dermatologic conditions that might require long-
term therapy. 

Minocycline is an antibiotic currently 
available in multiple oral dosage forms for 

treating various bacterial infections. Minocycline 
reduces the growth of bacteria through the 
inhibition of protein synthesis by blocking 
aminoacyl-transfer-ribonucleic acid (RNA) 
binding to the messenger RNA–ribosome 
complex. Minocycline is active against a number 
of gram-positive and gram-negative organisms, 
including P. acnes. The mechanism through 
which minocycline ameliorates acne is not fully 
elucidated, although inflammation might be 
decreased along with bacterial counts to reduce 
the size and quantity of lesions.15,16 Minocycline 
given systemically has been particularly 
successful in the treatment of moderate-to-
severe inflammatory acne vulgaris. However, 
potentially serious side effects associated 
with oral minocycline include (but are not 
limited to) hepatotoxicity; metabolic effects; 
photosensitivity; discoloration of the teeth, skin, 
and mucous membranes; lupus-like syndrome; 
drug hypersensitivity syndrome; central nervous 
system (CNS) effects such as vertigo and 
dizziness; and pseudotumor cerebri.17–20 There 
is currently no commercially available topical 
dosage form of minocycline.

BPX-01 is a newly developed topical 
minocycline hydrochloride (HCl) gel. In 
preclinical studies, uptake of BPX-01 has 
been confirmed to penetrate the epidermis 
to gain access to pilosebaceous units, with 
local minocycline levels above the minimum 
inhibitory concentration (MIC) value for P. 
acnes.20–22 The current report describes studies 
for the reduction in baseline P. acnes populations 
with BPX-01 1% minocycline topical gel and 
for the safety and efficacy of treatment with 
BPX-01 1% and 2%. Portions of this report have 
previously been presented as posters at scientific 
meetings.23–25 

 METHODS
Study 1: Phase IIa safety and 

effectiveness. A Phase IIa randomized, 
controlled trial was conducted at a single center 
in 2016. The study was publicly registered 
on ClinicalTrials.gov (NCT02709096), was 
institutional review board (IRB)-approved, and all 
subjects gave informed consent. The objectives 
of the study were to evaluate the safety (adverse 
events [AEs], skin reactions) of treatment with 
BPX-01 and its ability to reduce P. acnes. Subjects 
were assessed at baseline, after four weeks of 
treatment, and after another two weeks without 
treatment (i.e., at 6 weeks after baseline).

Eligible subjects were adults aged between 
18 and 40 years who showed a high degree of 
fluorescence of the face under a Wood’s lamp at 
the screening visit. Subjects were excluded on 
the basis of a medical condition or skin disease 
that would interfere with study conduct or 
interpretation, current or planned pregnancy 
during the study, recent use of topical or 
systemic antibiotics, or concurrent participation 
in another clinical trial. Subjects agreed to 
refrain from using antimicrobial topical products 
during the study.

The study medication was BPX-01 
(BioPharmX Inc., Menlo Park, California), a 
hydrophilic preparation of minocycline HCl 
in a topical gel. Subjects were assigned to 
use a 1% formulation of BPX-01, provided in 
single-dose aluminum tubes calculated to 
deliver approximately 1g of the drug product, 
or the matching vehicle control, at each daily 
application. Subjects were instructed to apply 
the assigned gel to the entire clean face once 
per day for four weeks.

Subjects were randomized 2:1 to receive BPX-
01 1% or the vehicle control. Double-blinding 
was employed via a randomization scheme 
provided by the study sponsor.

Quantitative bacteriologic cultures were 
obtained according to a modification of the 
standard technique.26 The cheeks of subjects 
were cleaned, and a 4cm2 area was vigorously 
swabbed with a wash solution. The sample 
was diluted and cultured anaerobically in agar 
for seven days. Total densities of P. acnes were 
reported as log10 cfu/cm2.

Local application site reaction assessments 
of erythema, edema, scaling/peeling, and 
hyperpigmentation were made by the 
investigator on a four-point scale (0=none to 
3=severe). Cutaneous tolerability ratings of 
burning/stinging, tightness, and itching were 
completed by the subjects on a four-point scale 
(0=none to 3=severe). Serum chemistry and 
hematology panels were completed at baseline 
and throughout the study at the designated 
time points. AEs, including headaches and 
changes in vision, which are indicative of AEs 
associated with minocycline use, were tracked 
at every study visit.27–29 Minocycline plasma 
levels were obtained using a highly sensitive 
assay with a limit of quantification of 10ng/mL.

Analysis populations included the safety 
group (all randomized subjects), modified 
intent-to-treat (MITT) group (completing all 
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visits), and per-protocol (PP) group (no missing 
visits or evaluations and no major protocol 
deviations). Standard data management 
procedures were employed. Analysis included 
descriptive statistics (means, standard 
deviations (SDs), and proportions) and 
hypothesis testing with two-sided paired t-tests 
with equal variance and significance defined as 
p<0.05.

Study 2: Phase IIb effectiveness and 
dosage. This study was a multicenter, Phase 
IIb randomized, controlled trial. The study 
was registered publicly (ClinicalTrials.gov: 
NCT02815332) and enrolled subjects across 
15 study centers in the United States between 
August 2016 and January 2016. The study 
had the oversight of IRBs, and all subjects 
gave written informed consent prior to any 
study procedures. The primary objective of the 
study was to evaluate the efficacy in terms of 
quantitative reduction in inflammatory lesions 
of two dosages of the topical study medication 
versus the efficacy of vehicle gel in a double-
blinded fashion. Secondary objectives were 
to evaluate changes in investigator’s rating of 
acne severity, circulating plasma levels of the 
study medication, and safety. After completing 
screening assessments, subjects were evaluated 
at a baseline pretreatment visit and after two, 
four, eight, and 12 weeks of treatment.

Potential participants were recruited from 
the clinical populations of the investigators, 
using the local media and via targeted online 
advertising. Subjects of both sexes were 
between the ages of 9 and 40 years, inclusive, 
and had moderate-to-severe inflammatory, 
non-nodular acne vulgaris. This was defined 
as 20 to 60 inflammatory lesions on the face, 
0 to 100 noninflammatory lesions on the 
face, and an Investigator’s Global Assessment 
(IGA, a five-point scale from 0=clear skin to 
4=severe acne30) rating of 3 or 4 at baseline. 
Exclusions for participation included current or 
planned pregnancy or medical conditions and/
or medication use (including acne treatments) 
that could compromise safety or study data 
interpretation. Subjects agreed to maintain their 
dosages of any allowed medications as well as 
to continue their customary use of make-up, 
facial cleansers, facial creams, and other facial 
care during the study period. All concomitant 
medications were tracked throughout the study.

As in the Phase IIa study, BPX-01 topical gel 
was provided in 1-g aluminum tubes. Subjects 

were assigned to use 1% or 2% formulations of 
BPX-01 or the matching vehicle control at each 
daily application. Subjects were instructed to 
apply the assigned gel to the entire clean face at 
least 30 minutes before bedtime every day for 
12 weeks.

Subjects were randomized 1:1:1 to receive 
BPX-01 1%, BPX-01 2%, or the vehicle control. 
The randomization scheme was generated a 
priori  by the study statistician and administered 
by an online interactive web response system. 
Randomization was stratified by study site to 
ensure an approximately equal distribution. The 
study was double-blinded. Because the three 
topical preparations were in identical tubes, 
subjects were unaware of their assignment. 
Furthermore, because the randomization 
list was locked and medication dispensing 
was based only on randomization codes, 
investigators and study staff were also blinded 
to subject assignments.

The primary endpoint was the absolute mean 
change in the number of inflammatory lesions 
on the face after 12 weeks of treatment, relative 
to baseline. The secondary endpoint was the 
proportion of subjects with at least a two-grade 
reduction in their baseline IGA rating, to 0 
(“clear”) or 1 (“almost clear”), after 12 weeks 
of treatment. Exploratory endpoints included 
changes in the number of inflammatory and 
noninflammatory lesions and IGA ratings at 
other time points, changes in the Patient Global 
Impression of Severity (PGI-S; a 7-point scale31) 
ratings, and PGI-Improvement (PGI-I; a 7-point 
scale31) ratings.

Safety endpoints were the incidence of 
treatment-emergent AEs during the study; shifts 
from baseline in hematology and laboratory 
tests; changes from baseline in local tolerability 
(e.g., erythema, scaling, edema, tightness, 
discomfort); incidence of minocycline-induced 
skin hyperpigmentation; and the incidence of 
visual disturbances or headaches suggestive 
of pseudotumor cerebri, which can indicate 
systemic minocycline exposure.27–29

Adherence by participants with the daily 
dosing schedule was confirmed by review of 
their diaries and the utilization of test products. 
The pharmacokinetic endpoint was plasma level 
of minocycline at baseline and after four and 
12 weeks of treatment, using a highly sensitive 
assay with a limit of quantification of 10ng/mL. 
Subjects completed a satisfaction questionnaire 
at the 12-week exit visit.

The sample size for the primary efficacy 
endpoint was calculated to detect differences 
using one-way analysis of variance with two 
contrasts (BPX-01 1% vs. vehicle and BPX-01 2% 
vs. vehicle) at 90-percent statistical power. With 
effect sizes and subject withdrawal rates based 
on previous work, this resulted in an estimated 
sample size of 225 subjects (75 per group). The 
study was not powered to detect a difference in 
other measures.

Efficacy analyses used the ITT population, 
which included all randomized subjects who 
received at least one dose and who provided 
evaluable data for at least one postbaseline 
visit for the primary endpoint. The primary 
and secondary endpoints used an analysis of 
covariance (ANCOVA) with the absolute change 
from baseline as dependent variable; study 
site, treatment group, and site-by-treatment 
interaction as fixed effects; and baseline value 
as the covariate. Imputation was applied as the 
last observation carried forward for any missing 
value. Pairwise comparisons of treatment 
groups used the Dunnett’s procedure of 
adjustment for multiple comparisons. Statistical 
significance was assessed at the two-sided five-
percent level. Exploratory endpoints also used 
ANCOVA at p<0.05, but without imputation. The 
efficacy endpoints involving proportions of IGA 
were analyzed using a Cochran-Mantel-Haenszel 
test stratified by site. All safety data were 
tabulated according to MedDRA classification 
and by severity, seriousness, and relationship 
to study medication. All analyses used the 
Statistical Analysis System (SAS Institute Inc., 
Cary, North Carolina) software. Unless otherwise 
noted, descriptive statistics are presented as 
means, SDs, and proportions.

 RESULTS
Study 1. A total of 45 people were screened 

and 33 subjects were enrolled. Twenty-two 
subjects were randomized to BPX-01 1% and 11 
subjects were randomized to the vehicle control. 
Of these, 31 subjects (93.9%) finished the study; 
one subject (vehicle group) developed kidney 
stones and was unable to complete the study 
visits, while another subject (BPX-01 group) 
was lost to follow-up (Figure 1). There were 
33 subjects included in the safety population 
(100%), 30 subjects in the MITT population 
(90.9%), and 25 subjects (75.7%) in the PP 
population. Subjects were an average age of 32 
years in the BPX-01 group and 34 years in the 
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vehicle group, and 73 percent of the subjects 
were women. At baseline, P. acnes density was 
5.79 log10 cfu/cm2 in the active group and 6.05 
log10 cfu/cm2 in the vehicle group (Table 1).

There was a statistically significant decrease 
in P. acnes during the four weeks of BPX-01 1% 
treatment in both the MITT and PP populations, 
with a mean decrease of 0.9535 log10 cfu/cm2 
in the MITT group (p<0.0001) and a mean 
decrease of 1.0376 log10 cfu/cm2 in the PP 
group (p<0.0001). This was correlated with 
a 90.9-percent reduction in colonization. 
Although there were also statistically significant 
decreases after four weeks in the vehicle 
arm, P. acnes density was reduced statistically 
significantly more in the BPX-01 1% treatment 
group (p=0.020; PP population) (Table 2).

No drug-related AEs occurred. One serious 
AE, kidney stones with severe abdominal pain, 
occurred. Although this was not considered 
related to the study, the subject was withdrawn 
from the study due to an inability to continue 
with the study schedule. Additionally, there 
were five minor AEs that were deemed not 
related to the study: upper respiratory infection 

(two subjects), ear pain, pharyngitis, and sinus 
infection. There were no occurrences of headache 
or changes in vision. Hematology and blood 
chemistry assessments were made at baseline 
and after four weeks of treatment. No clinically 
significant hematologic or blood chemistry 
abnormalities were noted or attributed to the 
drug product or vehicle at any time point.

No adverse cutaneous effects (e.g., erythema, 
edema, scaling-peeling, hyperpigmentation) 
were reported by the investigators during the 
treatment or posttreatment phases, although one 
incident each of hyperpigmentation and edema 
were observed at baseline with subsequent 
resolution within two weeks. Subject-reported 
cutaneous effects (burning/stinging, tightness, 
itching) were also tracked; a single subject in 
the BPX-01 group reported tightness after one 
week of treatment but not at any of the later 
time points. Minocycline was not detected in the 
plasma of any subject at any time point during 
the study.

At the end of the study, subjects were asked 
which group (BPX-01 1% or vehicle control) 
they believed themselves to be assigned. Of 

31 subjects, 18 (58.1%) responded correctly 
and 13 (41.9%) responded incorrectly. Thus, it 
was concluded that blinding was adequately 
maintained during the study.

Study 2. A total of 286 subjects were 
screened and 226 subjects were enrolled. Of 
these, 219 (96.9%) were randomized, received 
at least one dose of their assigned treatment, 
and completed at least one postbaseline 
follow-up visit, stratified as follows: 73 subjects 
in the BPX-01 1% group, 72 subjects in the 
BPX-01 2% group, and 74 subjects in the vehicle 
control group. A total of 171 subjects (75.7%) 
completed the 12-week study. Rates of early 
discontinuation were approximately equal 
across the three groups (22.7–27.6%) and were 
most commonly due to study nonadherence and 
loss to follow-up (Figure 2). 

Subjects were an average age of 21.0±6.17 
years and 68.0 percent were women, with White 
(64.8%) and African-American (21.9%) reported 
as the most common races. At baseline, subjects 
had 20 to 60 inflammatory lesions, 0 to 93 
noninflammatory lesions, and were rated as 
either “moderate” or “severe” (3 or 4) on the IGA. 
Subject characteristics were comparable across 
the three treatment groups (Table 3).

The primary endpoint analysis indicated that 
the absolute mean change in the number of 
inflammatory lesions on the face after 12 weeks 
of treatment, relative to baseline, was greater 
in the BPX-01 2% group than in the vehicle 
control group (-15.4 lesions vs. -11.2 lesions; 
p=0.0352). Improvements in lesion number 
occurred rapidly in the BPX-01-treated groups; 
for both the 1% and 2% preparations, more 
than 25-percent reduction was achieved prior 
to the two-week assessment. Treatment for four 
weeks resulted in a 43.3-percent reduction of 
lesions in the BPX-01 2% group. After 12 weeks 
of treatment, the percent reduction in number 
of inflammatory lesions was significantly 
higher in the BPX-01 2% group than in the 
vehicle control group (i.e., nearly 15% greater 
at 58.5% reduction vs. 43.8% reduction; 
p=0.0256). Differences in efficacy with BPX-01 
1% compared with vehicle control, although 
trending toward a beneficial treatment effect 
(-15.5 lesions vs. -11.2 lesions, 54.4-percent 
reduction; p=0.054), did not reach statistical 
significance (Table 4 and Figure 3).

The secondary endpoint analysis indicated 
that the proportion of subjects with at least 
a two-grade reduction in IGA to “clear” or 

FIGURE 1. Subject disposition during the phase IIa trial
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“almost clear” (0 or 1) trended larger for the 
BPX-01 2% group than the vehicle control group 
(7.4% larger: 25.0% vs. 17.6%; p=0.5445) 
(Table 5 and Figure 4). Mean IGA ratings in 
each group over time were then compared. 
From baseline to 12 weeks, IGA scores declined 
by 1.1 points±0.87 points in the 2% group, 
representing a 35.2-percent improvement from 
baseline. In contrast, IGA scores in the vehicle 
control group declined by 0.7±0.90 points, 
representing a 21.8-percent improvement; the 
difference between the two was statistically 
significant (p=0.0077). There appeared to 
be a dose-dependent effect on IGA scores, as 
outcomes for the 1% group were approximately 
midway between those of the BPX-01 2% and 
vehicle control groups, while the IGA of the 
1% group relative to baseline did not reach 
statistical significance (Table 6).

The mean change in the number of 
noninflammatory lesions on the face after 12 
weeks of treatment, relative to baseline, was 
greater in the BPX-01 2% group than in the 
vehicle control group (-12.0 lesions vs. -9.9 
lesions; p=0.7882). Similarly, the percentage 
reduction in the number of noninflammatory 
lesions was higher in the BPX-01 2% group than 
in the vehicle control group (34.1% reduction 
vs. 30.7% reduction). The group differences, 
however, were not statistically significant 
(p=0.8946) (Table 7).

The mean change in PGI-S ratings after 
12 weeks of treatment, relative to baseline, 
was greater in the BPX-01 2% group than in 
the vehicle control group (-0.9 severity rating 
vs. -0.6 severity rating; p=0.6184) (Table 8). 
After 12 weeks of treatment, the proportion of 
subjects who selected “very much improved” 
(the most favorable rating) on the PGI-I was 
12.1% for the BPX-01 1% group, 19.0 percent 
for the BPX-01 2% group, and 10.9 percent for 
the vehicle control group.

The study treatment was generally safe and 
well tolerated. In total, 57 subjects (25.2%) 
reported at least one AE, of which eight 
subjects (3.5%) experienced a study-drug-
related AE. One subject (1.3%) in the BPX-01 
2% group experienced a severe migraine, 
which was recorded as a related AE given that 
its presentation was consistent with what 
could occur in association with pseudotumor 
cerebri. However, this relationship was never 
established as the subject had a history of 
migraines as well as head trauma, no detectable 

plasma minocycline level, and refused further 
neurologic workup that might have enabled a 
more definitive diagnosis or identification of a 
causal relationship with treatment. This subject 
was withdrawn from the study. Another subject 
(1.3%) in the BPX-01 2% group experienced 
mild dizziness. In the vehicle control group, 
one subject (1.3%) reported a moderate 
headache. The other related AEs were mild or 
moderate perturbations of laboratory values or 
application site reactions, the majority of which 
occurred in the vehicle control group. Among 
unrelated AEs, the most common (occurring 
at a >2% frequency in any group) across all 

three study arms included nasopharyngitis, 
upper respiratory tract infection, urinary 
tract infection, headache, and influenza. Few 
changes in blood chemistry or hematology 
were noted. Two serious AEs, neither considered 
study-related, were reported: a major depressive 
episode (one subject [1.3%] in the BPX-01 
1% group) and suicidal thoughts (one subject 
[1.3%] in the vehicle control group) (Table 9).

There were no reports of photosensitivity or 
postinflammatory hyperpigmentation, and no 
staining and/or skin discoloration was observed. 
Investigator and subject assessments of local 
tolerability showed no increases relative to 

FIGURE 2. Subject disposition during the phase IIb trial

TABLE 1. Demographics and baseline characteristics in the Phase IIa trial

DEMOGRAPHIC BPX-01 1% VEHICLE CONTROL

Safety population 22 11

 Number

Sex, %

 Male 27.0 27.0

 Female 73.0 73.0

Age, years

mean (range) 32 (19–41) 34 (24–40)

P. acnes log10 cfu/cm2 at baseline

 mean±SD 5.79±0.94 6.05±0.73
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baseline in erythema, scaling/peeling, edema, 
burning, stinging, tightness, or itching in any 
of the groups during the 12-week treatment 
period (Table 10).

Plasma concentrations of minocycline were 
assessed at baseline and after four and 12 
weeks of treatment. The assays of all subjects 
at all time points were below the limit of 
quantification of 10ng/mL, with one time 
point exception. This single exception occurred 
with one subject in the BPX-01 2% group 
who was measured at 42.40ng/mL at the 
12-week assessment. This subject had no AEs. 
All groups had similar levels of adherence with 
dosing schedules and exposure to the assigned 
treatment; the assigned medication was applied 
on at least 97.4 percent of the study days across 
all groups.

When asked, “Would you consider using 
the study medication again?,” 86.2 percent 
of subjects in the BPX-01 1% group and 81.0 
percent in the 2% group answered affirmatively 
versus 76.4 percent in the vehicle group. When 
asked to respond on a scale from 1 (least 
favorable) to 5 (most favorable) regarding the 
question, “How easy is it to apply the study 
medication in the evening?,” 79.3 percent 
of subjects in both the BPX-01 1% and 2% 
groups selected 4 or 5 (the two most favorable 
responses) versus 92.7 percent in the vehicle 
group. Using the same scale, subjects were 
asked, “Do you like the study medication?” The 
top two favorable responses were selected by 
60.3 percent of subjects in the BPX-01 1% group 
and 62.1 percent of the 2% group as compared 
with by 49.1 percent of the vehicle group.

Subjects were asked whether they believed 
they were assigned to receive BPX-01 
medication (independent of dosage) or the 
vehicle. Subjects correctly selected the active 
treatment 75.4 percent of the time in the BPX-
01 1% group and 74.1 percent of the time in 
the BPX-01 2% group. In the vehicle group, 43.6 
percent correctly identified their treatment as 
vehicle. 

 DISCUSSION
In the Phase IIa study, treatment with 

BPX-01 reduced P. acnes colonization of facial 
skin by 90.9 percent, which was significantly 
more than the reduction achieved with the 
vehicle alone (p<0.0001). In the Phase IIb 
study, treatment with BPX-01 2% reduced 
the number of inflammatory lesions by 58.5 

TABLE 2. Absolute and proportion of change in P. acnes density (log10 cfu/cm2) on facial skin during treatment (Weeks 2 
and 4) and after treatment (Week 6) for the MITT and PP population analyses

GROUP TIMEPOINT
BPX-01 1% VEHICLE CONTROL

MEAN CHANGE±SD % CHANGE MEAN CHANGE±SD % CHANGE 

MITT

Number of subjects 20 n/a 10 n/a

Week 2 (treatment) -0.0620±0.7740 n/a 0.0650±0.6349 n/a

Week 4 (treatment) -0.9535±0.7975* n/a -0.7410±0.7637* n/a

Week 6 (post-treatment) -0.1330±0.6790 n/a -0.0750±0.6267 n/a

PP

Number of subjects 17 n/a 7 n/a

Week 2 (treatment) -0.1594±0.6404 -30.8 0.2643±0.3004 82.0

Week 4 (treatment) -1.0376±0.5479*+ -90.9 -0.4614±0.4042*+ -65.3

Week 6 (post-treatment) -0.2265±0.5052 -41.1 0.0857±0.4873 23.0

There was greater reduction in the group treated with BPX-01 1% than in the vehicle control group. 
* indicates statistically significant reduction relative to baseline
+ indicates statistically significant difference between BPX-01 1% group and vehicle control group
P. acnes: Propionibacterium acnes; MITT: modified intent-to-treat; PP: per-protocol; SD: standard deviation

TABLE 3. Subject demographics and baseline characteristics in the Phase IIb trial

DEMOGRAPHIC BPX-01 1% BPX-01 2% VEHICLE 
CONTROL TOTAL

ITT population

 Number 73 72 74 219

Sex, %

 Male 34.2 33.3 28.4 32.0

 Female 65.8 66.7 71.6 68.0

Age, years

 Mean±SD 20.0±6.25 21.2±5.99 21.7±6.22 21.0±6.17

 Median (range) 19.0 (11–39) 20.5 (11–37) 20.0 (12–39) 20.0 (11–39)

Race, %

 White 61.6 62.5 70.3 64.8

 American Indian or Alaska Native 0.0 2.8 1.4 1.4

 Asian 4.1 1.4 1.4 2.3

 Black or African-American 23.3 25.0 17.6 21.9

 Multiple 2.7 1.4 4.1 2.7

 Other 8.2 6.9 5.4 6.8

Number of inflammatory acne lesions at baseline

 Mean±SD 29.1±8.98 27.0±7.38 27.0±7.30 n/a

 Median (range) 27.0 (20–56) 26.0 (20–60) 25.0 (20–58) n/a

Number of noninflammatory acne lesions at baseline

 Mean±SD 33.7±18.50 34.3±18.61 30.6±16.07 n/a

 Median (range) 28.0 (0-93) 30.0 (5-92) 27.5 (6-88) n/a

IGA score at baseline

 Mean±SD 3.0±0.20 3.10±0.30 3.1±0.23 n/a

 Median (range) 3.0 (3–4) 3.0 (3–4) 3.0 (3–4) n/a

ITT: intent-to-treat; SD: standard deviation; n=number; n/a: not applicable
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percent, which was significantly more than the 
percentage reduction seen with the vehicle 
alone (p<0.0256). Other improvements 
specific to BPX-01 treatment included a 
reduction in the number of noninflammatory 
lesions, a higher proportion of subjects with 
two-point reductions in IGA scores to “clear” 
or  “almost clear’,” favorable ratings on the 
PGI-S and PGI-I, and high subject satisfaction 
ratings. Across both studies, BPX-01 was 
well-tolerated with few AEs. There were no 
reports of photosensitivity, postinflammatory 
hyperpigmentation, or skin discoloration. 
A single subject with a history of migraine 
cephalgia developed a migraine headache 
episode during treatment with the 2% BPX-01 
formulation. 

A branded, extended-release minocycline 
(ERM; Solodyn®; Valeant Pharmaceuticals, Laval, 
Canada) is an oral minocycline formulation 
approved specifically for the treatment of 
moderate-to-severe acne vulgaris in patients 
12 years of age and older.17 At a dosage of 
1mg/kg/day, this formation has been shown 
to reduce the potential for acute vestibular 
AEs.32 In pivotal trials, ERM was found to reduce 
the number of inflammatory acne lesions by 
40 to 50 percent, in contrast with reductions 
of approximately 30 percent acheived with 
placebo.28,29,33 Twelve weeks of treatment 
with ERM were required to reach maximum 
effectiveness.33 In this report, topically applied 
BPX-01 2% reached an inflammatory lesion 
reduction level of 58.5 percent after 12 weeks 
of treatment, with a 43.3-percent reduction 
achieved after four weeks of treatment, in 
contrast with a 43.8-percent improvement after 
12 weeks in the vehicle-only group. It should be 

FIGURE 3. The percentage reduction in the number of inflammatory lesions on the face after 2, 4, 8, and 12 weeks of 
treatment—Starting from 4 weeks of treatment, both BPX-01 1% and 2% had greater percentage reductions than the 
vehicle control. 
* indicates statistically significant difference from the vehicle control group (p<0.05)

TABLE 5. Secondary endpoint analysis results: proportion of subjects with at least a 2-grade reduction in IGA to “clear” 
or “almost clear” (0 or 1)

TIMEPOINT BPX-01 1%
(n=73)

BPX-01 2% 
(n=72)

VEHICLE CONTROL 
(n=74)

Week 2, % 1.4 0 1.4

Week 4, % 4.1 5.6 2.7

Week 8, % 11.0 9.7 6.8

Week 12, % 20.5 25.0 17.6

Secondary endpoint analysis showed a clear numerical trend toward a higher proportion of subjects with at least a 
2-grade reduction in IGA to “clear” or “almost clear” (0 or 1) in the BPX-01 2% group relative to the vehicle control group, 
although this did not reach statistical significance.

TABLE 4. Values, change, and percentage reduction in the number of inflammatory lesions after 2, 4, 8, and 12 weeks of treatment

TIMEPOINT

BPX-01 1%
n=73

BPX-01 2%
n=72

VEHICLE CONTROL
n=74

MEAN±SD CHANGE VS. 
BASELINE

% CHANGE VS. 
BASELINE MEAN±SD CHANGE VS. 

BASELINE
% CHANGE VS. 

BASELINE MEAN±SD CHANGE VS. 
BASELINE

% CHANGE VS. 
BASELINE

Baseline 29.1±8.98 n/a n/a 27.0±7.38 n/a n/a 27.0±7.30 n/a n/a

Week 2 19.2±8.82 -9.9±8.66 -32.8 ±24.58 19.7±11.20 -7.3±9.52 -27.6±37.64 20.4±10.20 -6.7±7.64 -25.7±29.12

Week 4 17.8±11.12 -11.2±9.22* -39.7±28.39* 15.8±12.01 -11.2±9.79* -43.3±34.68* 20.8±15.49 -6.3±12.57 -25.3±42.61

Week 8 14.8±11.49 -14.2±9.69* -50.5±30.16* 14.1±11.39 -12.9±8.97 -49.5±32.52 17.2±12.69 -9.9±1.12 -38.9±36.41

Week 12 13.5±12.30 -15.5±11.51 -54.4±35.35 11.5±11.61 -15.4±10.36* -58.5±34.39* 15.9±13.82 -11.2±11.00 -43.8±37.66

The primary endpoint analysis indicated a significant reduction after 12 weeks of treatment with BPX-01 2% relative to vehicle control. 
* indicates statistically significant difference from the vehicle control group (p < 0.05); SD: standard deviation
n=number; n/a: not applicable



32
JCAD  JOURNAL OF CLINICAL AND AESTHETIC DERMATOLOGY  November 2018 • Volume 11 • Number 11

O R I G I N A L  R E S E A R C H

noted that the current study cannot be directly 
compared with the studies performed involving 
ERM due to differences in study design, 
populations, and study conduct. However, it 
is reasonable to note that BPX-01 treatment 
resulted in rapid improvement in both the 1% 
and 2% treatment arms, resulting in better than 
25-percent improvement within two weeks. 
This is likely to be interpreted by subjects as an 
early, clinically important improvement and 
might augment adherence to clinical treatment 
regimens.34

The Phase IIb study showed trends toward 
improvements in a variety of quantitative, 
clinical, and patient-reported outcomes, 
including reductions in the number of 

noninflammatory lesions, IGA ratings, and 
PGI of severity and improvement. Because the 
study was not powered for these endpoints, 
the differences between groups could not be 
assessed adequately for statistical significance. 
The converging trends across multiple 
measures, however, provide strong support for 
the effectiveness of BPX-01 over the vehicle 
control. Subjects also reported a high degree 
of satisfaction with using the product and its 
treatment results. 

ERM results in steady-state minocycline plasma 
concentrations of 2,630ng/mL as compared to 
2,920ng/mL for nonmodified, immediate-release 
formulations of oral minocycline.35 In contrast, 
minocycline could not be detected in the plasma 

of 99.6 percent of the subjects in the BPX-01 
studies despite a highly sensitive assay that could 
detect concentrations of minocycline at an order 
of magnitude lower than that observed with 
ERM. The single subject with detectable levels 
had a plasma minocycline concentration of 42ng/
mL;  in contrast, a single oral dose results in an 
average plasma concentration of 758ng/mL.36 
It is well established that oral administration 
of minocycline is associated with a broad 
array of potential AEs, including some rare yet 
severe reactions such as drug hypersensitivity 
syndrome, lupus-like reactions, hepatotoxicity, 
and pseudotumor cerebri.18–20,27–29 As there is 
virtually no detectable plasma minocycline level 
with BPX-01 treatment, it is not anticipated 
that systemic side effects related to minocycline 
would occur. 

Limitations. The studies in this report had 
a number of potential limitations. The small 
sample size of the Phase IIa study could mean 
that the results are not generalizable to the 
larger population. However, because subjects 
were selected according to commonly utilized 
criteria and because differences in effectiveness 
between the treatment groups were based on 
quantitative assessment of P. acnes colonization, 
the study’s proof-of-concept was confirmed. The 
Phase IIb study was limited by having not been 
statistically powered enough to demonstrate 
a difference between groups for the secondary 
endpoint, the proportion of subjects with IGA 
reduction of at least two points to “clear” or 
“almost clear,” which is admittedly a stringent 
threshold and more commonly used in larger 
Phase III studies than in Phase II studies. 
When the change in IGA was analyzed as a 
continuous variable, statistically significant 

TABLE 6. Values, change, and percentage reduction in IGA score after 2, 4, 8, and 12 weeks of treatment

TIMEPOINT

BPX-01 1%
n=73

BPX-01 2%
n=72

VEHICLE CONTROL
n=74

MEAN±SD CHANGE VS. 
BASELINE

% CHANGE VS. 
BASELINE MEAN±SD CHANGE VS. 

BASELINE
% CHANGE VS. 

BASELINE MEAN±SD CHANGE VS. 
BASELINE

% CHANGE VS. 
BASELINE

Baseline 3.0±0.20 n/a n/a 3.1±0.30 n/a n/a 3.1±0.23 n/a n/a

Week 2 2.8±0.52 -0.3±0.51 -9.4±16.84 2.7±0.62 -0.4±0.55 -12.6±17.86 2.7±0.58 -0.4±0.57 -12.7%±18.67

Week 4 2.5±0.65 -0.5±0.60 -17.7±20.03 2.4±0.71 -0.7±0.65* -22.1±21.03* 2.6±0.63 -0.4±0.62 -13.2%±20.32

Week 8 2.3±0.73 -0.7±0.70 -23.1±23.30 2.3±0.75 -0.8±0.70 -24.8±22.98 2.5±0.76 -0.6±0.74 -19.5%±24.22

Week 12 2.2±0.89 -0.8±0.86 -28.1±28.68 2.0±0.91 -1.1±0.87* -35.2±28.43* 2.4±0.93 -0.7±0.90 -21.8%±29.80

There was a significant reduction after 12 weeks of treatment with BPX-01 2% relative to vehicle control. 
* indicates statistically significant difference from the vehicle control group (p<0.05)
SD: standard deviation

FIGURE 4. The proportion of subjects who had at least a 2-grade reduction in IGA to “clear” or “almost clear” (0 or 1) was 
higher in both BPX-01 groups than in the vehicle control group (dotted line for reference). There were 7.4 percent more 
subjects meeting this criterion in the BPX-01 2% group than in the vehicle control group.
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differences were observed between the BPX-01 
and vehicle groups. Supporting endpoints 
also did not reach statistical significance when 
compared with outcomes in the vehicle control 
group due to the sample size. However, the 
consistent trends across multiple assessments 
provide converging evidence that BPX-01 is 
an effective treatment. Lastly, there were 
large effect sizes for the vehicle control 
group; placebo effects are common in acne 
studies and can be attributed to, for example, 
careful study-mandated skin care and regular 
physician visits that occur for all subjects.37 
Thus, it is the incremental clinical effects of 
treatment that are of relevance. It should 
be noted, however, that the amelioration 
of acne in the vehicle-only group exceeds 
that generally seen in placebo groups of oral 
treatments, suggesting some benefit inherent 
to the vehicle.

Effectiveness outcomes in this report appear 
to be dose-dependent, since a reduction in the 
number of inflammatory lesions was observed 
in both the BPX-01 1% and 2% groups, but 
reached statistical significance relative to 
the vehicle control group only for the higher 
2% concentration. This is in contrast with 
outcomes seen with ERM, in which higher 
rates of acute vestibular AEs, but not better 
clinical outcomes, were observed with higher 
dosages.29 Because the topical application of 
BPX-01 does not result in systemic exposure or 
accumulation of minocycline, and thus avoids 
minocycline-related AEs associated with oral 
administration, it might be that BPX-01 can 
achieve higher pilosebaceous concentrations 
than would be possible with oral minocycline 
formulations; however, this is not quantifiable. 
The topical gel delivers solubilized minocycline 
directly to the pilosebaceous unit, allowing for 
rapid absorption at the targeted site.21,22 This, 

along with the trends toward improvements 
in noninflammatory lesions and investigator 
and subject ratings in the 2% group, supports 
continued investigation in the form of a Phase III 
trial of a similar design employing the BPX-01 2% 
formulation. 

CONCLUSION
BPX-01 topical minocycline gel reduced 

cutaneous P. acnes colonization. Clinically, BPX-01 
2% resulted in better outcomes than the vehicle 
control in the treatment of moderate-to-severe, 
non-nodular inflammatory acne vulgaris. The 
treatment was well-tolerated and there was a 
high rate of subject satisfaction. This treatment 
might provide an effective new option with 
a favorable safety profile, a potential for high 
patient adherence, and avoidance of AEs 
associated with oral minocycline use. 
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* indicates events which led to study withdrawal
AE: adverse event; n=number
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TABLE 10. Investigator- and subject-rated cutaneous tolerance scores [4-point scale from 0 (“none”) to 3 (“severe”)].

RATER
BPX-01 1% (n=73) BPX-01 2% (n=72) VEHICLE CONTROL (n=74)

BASELINE 
MEAN±SD

12 WEEKS 
MEAN±SD

CHANGE VS. 
BASELINE

BASELINE 
MEAN±SD

12 WEEKS 
MEAN±SD

CHANGE VS. 
BASELINE

BASELINE 
MEAN±SD

12 WEEKS 
MEAN±SD

CHANGE VS. 
BASELINE

Investigator-rated

 Erythema 0.2±0.48 0.1±0.33 -0.1±0.45 0.3±0.61 0.1±0.40 -0.1±0.36 0.2±0.51 0.2±0.46 -0.0±0.36

 Scaling- peeling 0.0±0.00 0.0±0.13 0.0±0.13 0.1±0.23 0.0±0.13 -0.0±0.23 0.1±0.25 0.1±0.33 0.0±0.33

 Edema 0.0±0.00 0.0±0.00 0.0±0.00 0.0±0.16 0.0±0.00 -0.0±0.13 0.0±0.00 0.0±0.00 0.0±0.00

Subject-rated

 Burning 0.3±0.61 0.2±0.52 -0.1±0.83 0.2±0.43 0.2±0.51 0.0±0.53 0.2±0.52 0.2±0.50 -0.0±0.62

 Stinging 0.3±0.72 0.3±0.66 -0.1±0.74 0.2±0.57 0.2±0.51 0.0±0.62 0.2±0.48 0.3±0.50 0.1±0.51

 Tightness 0.3±0.58 0.2±0.53 -0.1±0.85 0.3±0.62 0.2±0.46 -0.1±0.60 0.2±0.54 0.3±0.53 0.1±0.60

 Itching 0.6±0.99 0.5±0.80 -0.2±0.85 0.5±0.74 0.3±0.52 -0.2±0.70 0.3±0.60 0.3±0.66 0.0±0.69

n=number; SD: standard deviation


